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(54) Abstract Title 

Chuck with jaw member position detecting means. 

(57) A gripper type chuck with means for detecting the position of the jaw members has jaw members 3 for 
gripping a work piece on a casing 2, a driving part 4 having a driving rod 9 to be moved linearly and 
reciprocally, a converting mechanism 7 for converting the linear reciprocal motion of the driving rod 9 into the 
opening or closing operation of the jaw members 3, a position detecting part 5 capable of detecting the 
operating position of the jaw members 3 for all the stroke, comprising a scale 33 displaced synchronous with 
the driving rod 9, and a reader 34 for reading the calibration engraved on the scale 33, and a linear guide 
mechanism 6 for guiding the linear reciprocal movement of the scale 33. 
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CHUCK WITH POSITION DETECTING MEANS 

The present invention relates to a chuck for transporting to a target 
place a work piece gripped by a plurality of jaw members to be opened or 
closed freely, and in particular to a chuck with a position detecting means 
capable of detecting the operating position of the jaw members. 

A chuck comprising an air cylinder utilizing air pressure, a linear motor 
utilizing the electromagnetic force, or the like, as the driving source for 
opening or closing a plurality of jaw members to grip a work piece is known. 

It is known to provide such a chuck, with a position detecting device 
utlizing the magnetism for detecting the opening or closing position of the jaw 
members. The position detecting device comprises a permanent magnet 
mounted on a driving rod of the air cylinder or the linear motor, or mounted on 
the jaw members, and a magnetic sensor mounted on the casing side so that 
the opening or closing position of the jaw members can be detected according 
to the detection of the permanent magnet by the magnetic sensor. 

However, since this known position detecting device is of a system of 
detecting the permanent magnet mounted on the driving rod or the jaw 
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members, only the opening or closing stroke end positions of the jaw 
members, that is, the position with the jaw members gripping a work piece or 
with the jaw members opened can be detected. The operating position of the 
jaw members throughout the entire opening and closing strokes has never 
been detected. 

The present invention provides a chuck with a position detecting 
function capable of detecting the operating position of a jaw member for the 
entire opening and closing strokes. 

According to the invention there is provided a chuck having a position 
detecting function, the chuck comprising a casing having an axis extending 
between a tip end and a base end; a plurality of jaw members for gripping a 
work piece, positioned at the tip end of the casing, which may be opened or 
closed freely in the direction orthogonal to the axis of the casing; driving 
means positioned within the casing having a driving rod movable linearly, 
reciprocally in the direction parallel with the axis of the casing; position 
detecting means positioned within the casing capable of detecting the 
operating position of the jaw members during the entire stroke of the driving 
rod, having a scale moved linearly, reciprocally in the direction parallel with 
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the axis of the casing synchronous with the driving rod, and a reader fixed on 
a certain position of the casing for reading the calibration engraved on the 
scale; a linear guide mechanism provided between the driving means and the 
position detecting means, for guiding the linear reciprocal movement of the 
scale; and a converting mechanism provided between the jaw members and 
the driving means for converting the linear reciprocal motion of the driving rod 
into the opening or closing operation of the jaw members. 

The chuck of the invention has efficient driving means for opening or 
closing a jaw member, and position detecting means for detecting the 
operating position of the jaw member assembled in a casing with other 
mechanisms without necessitating enlargement of the casing. Stable and 
smooth opening or closing operation of the chuck is obtainable by assembling 
the driving means and the position detecting means together within the 
casing. 

In the chuck of the invention, the jaw members are opened or closed 
according to the movement of the driving rod of the driving part so as to grip 
or release a work piece. At the time, since the calibration on the scale moving 
synchronously with the driving rod is read out continuously by the reader, the 
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operating position of the jaw members is detected for all the opening and 
closing stroke. 

Since the driving means, the position detecting means, and the linear 
guide mechanism are assembled efficiently in the casing at right and left 
adjacent positions so as to be stored within the width of the casing, that is, in 
the installation domain of the jaw members, the chuck cannot be enlarged by 
the addition of the position detecting part, the linear guide mechanism, or the 
like. Besides, since the linear guide mechanism is provided between the 
driving part and the position detecting part, the scale can be displaced stably 
in the state synchronous with the driving rod as well as the movement of the 
driving rod can be transmitted certainly stably. 

According to one embodiment of the present invention, the converting 
mechanism comprises two levers for opening or closing the jaw members by 
swaying, and a relay plate for interlocking the levers with the driving rod, 
wherein the relay plate is provided with a relay shaft positioned on the chuck 
center, with the base end part of each lever pivoted on the relay shaft 
rotatably by a common shaft, and the relay plate is interlocked with the driving 
rod and a scale supporting member for supporting the scale, displaceably 
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together to different positions with the relay shaft interposed therebetween via 
the relay plate. 

According to another embodiment of the present invention, the linear 
guide mechanism comprises a guide rail and a slider slidable along the guide 
rail, wherein the guide rail is fixed on the outer wall of the driving part, parallel 
with the driving rod, and the slider is mounted on the scale side. 

In the case the driving rod is interlocked with the relay plate, in order to 
prevent twisting, it is preferable to interlock by a floating method with a collar 
interposed so as to provide a slight freedom therebetween in the tilt direction. 
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According to an embodiment of the present invention, 
the driving part includes a linear motor to be operated by 
an electromagnetic force such that the driving rod is 
moved forward or backward by the linear motor. 

The linear motor comprises a cylindrical magnetic 
frame made of a magnetic member, a non-magnetic member 
bobbin stored in the magnetic frame, a plurality of 
magnetic coils wound around on the bobbin, and a piston 
assembly inserted in the bobbin slidably in the axial 
direction, interlocked with the driving rod, wherein the 
piston assembly is formed by mounting a plurality of 
circular permanent magnets on the outer periphery of the 
driving rod with a yoke interposed therebetween. 

According to another embodiment of the present 
invention, the driving part includes a fluid pressure 
cylinder mechanism to be operated by the fluid pressure 
such that the driving rod is moved forward or backward by 
the fluid pressure cylinder mechanism. 

The invention will now be further described by way of example with 

reference to the accompanying drawings in which: 

FIG. 1 is a vertical cross-sectional front view 

showing a first embodiment of a chuck according to the 

present invention. 

FIG. 2 is a lateral plan view of the chuck of FIG. 1. 

FIG. 3 is an essential part side cross-sectional view 
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of the chuck of FIG. 1. 

FIG. 4 is a vertical cross-sectional front view 
showing a second embodiment of a chuck according to the 
present invention. 

DETA1 LED DESCRIPT I ON 

Hereinafter, preferable representative embodiments of 
a chuck with a position detecting function according to 
the present invention will be explained in detail with 
reference to the drawings. 

FIGS. 1 to 3 show a first embodiment of the present 
invention. The chuck 1A of the first embodiment uses a 
linear motor utilizing the electromagnetic force as the 
driving source for opening or closing jaw members 3, 3. 
More specifically, the chuck 1A comprises a casing 2 with 
a prism-like shape as a whole, a plurality of jaw members 
3, 3 for gripping a work piece, provided on the axial 
direction tip end part of the casing 2, to be opened or 
closed freely, a driving part 4 having a driving rod 9 to 
be moved linearly, reciprocally in the axial direction of 
the casing 2, provided on the base end part side in the 
axial direction of the casing 2 on either right or left 
one half part side, a position detecting part 5 capable of 
detecting the operating position of the jaw members 3, 3 
for all the stroke, provided at a right and left position 
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adjacent to the driving part 4, a linear guide mechanism 6 
provided between the driving part 4 and the position 
detecting part 5, and a converting mechanism 7 provided 
between the jaw members 3. 3 and the driving part 4 for 
converting the linear reciprocal motion of the driving rod 
9 into the opening or closing operation of the jaw members 
3, 3. 

The casing 2 comprises a rectangular plate-like first 
member 2a, and a longitudinal prism-like second member 2b 
mounted on the first member 2a. The two jaw members 3, 3 
are supported to be opened or closed freely by the first 
member 2a in the direction orthogonal to the axis of the 
casing 2. The driving part 4, the position detecting part 
5 and the linear guide mechanism 6 are provided side by 
side on the second member 2b. 

The driving part 4 has a cylindrical part 10 formed 
as a part of the casing 2, with a linear motor 8 stored in 
the cylindrical part 10. The linear motor 8 comprises a 
cylindrical magnetic frame 12 made of a magnetic member, a 
non-magnetic member bobbin 13 stored in the magnetic frame 
12, a plurality of magnetic coils 14 wound around on the 
bobbin 13, and a piston assembly 15 inserted in the bobbin 
13 slidably in the axial direction. The piston assembly 
15 is formed by mounting a plurality of circular permanent 
magnets 15a on the outer periphery of the driving rod 9 
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passing through the center part of the cylindrical part 10 
slidably with a yoke 15b interposed therebetween. The 
permanent magnets 15a are provided by polarizing the N 
pole and the S pole on both surface in the axial 
direction, disposed with the polarities disposed 
alternately. In other words, the N poles and the S poles 
of the adjacent magnets 15a, 15a are disposed facing with 
each other, fixed on a predetermined position on the 
driving rod 9 by a pressing plate 15c. 

In the figure, the numeral 16 denotes a piston cover 
mounted on one end of the cylindrical part 10, and 17 a 
cap mounted outside thereof. The end part of the driving 
rod 9 is supported by the piston cover 16 slidably. 

Therefore, in the driving part 4, in the case a 
direct current is applied on the magnetic coils 14 via a 
lead line 14a in the positive direction of the reverse 
direction, the piston assembly 15 is moved forward or 
backward according to the current direction, and the 
driving rod 9 is moved reciprocally. 

The tip end of the driving rod 9 is interlocked with 
a relay plate 20 with a substantially L-shape in the plan 
view, comprising a part of the converting mechanism 7. 
Two levers 21, 21 as main components of the converting 
mechanism 7 are interlocked with the relay plate 20. The 
levers 21, 21 are disposed symmetrically on the right and 
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left sides in a space part between the first member 2a and 
the second member 2b of the casing 2 . The middle part of 
each lever 21 is pivoted on the casing 2 rotatably by the 
shaft 22. Moreover, the base end part of each lever 21 is 
pivoted rotatably by a relay shaft 20a elongating from the 
relay plate 20 so as to be at the center of the chuck by a 
common supporting shaft 23. The tip end part of each 
lever 21, 21 is fitted in a hole 24 of the second member 
2b so as to be interlocked with the two jaw members 3, 3 
individual ly . 

The jaw members 3, 3 comprise a first part 3a having 
a recess part 26 on the upper surface center part, and a 
second part 3b projecting from the first part 3a in a T- 
shape or an L-shape. As shown in FIG. 3, the first part 
3a is fitted slidably in a guide groove 27 formed on the 
front surface of the second member 2b so as to be 
supported along the guide groove 27 to be linearly opened 
or closed freely. A plurality of spherical or roll-like 
rollers 28 are disposed in a slide groove formed on the 
outer side surface of the first part 3a and the inner side 
surface of the guide groove 27 facing with each other so 
that the opening or closing operation of the jaw members 
3, 3 is executed smoothly by the rollers 28. Accordingly, 
the guide groove 27 and the first part 3a of the jaw 
members 3, 3 provide a linear guide mechanism for linearly 
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guiding the opening or closing operation of the two jaw 
members 3, 3. 

Moreover, the relay plate 20 is interlocked with the 
driving rod 9 by a bolt 30 at a position different from 
the relay shaft 20a so as to be moved forward or backward 
together according to expansion or contraction of the 
driving rod 9. According to the forward or backward 
movement of the relay plate 20, the levers 21, 21 are 
swayed around the shaft 22 so that the pair of the jaw 
members 3, 3 are opened or closed so as to grip or release 
a work piece therebetween. Actually, an attachment suited 
for the work piece is mounted, utilizing a mounting hole 
3c provided in the jaw members 3, 3 so that the work piece 
is gripped by the attachment. 

In the case the driving rod 9 is interlocked with the 
relay plate 20, in order to prevent twisting by tilting, 
it is preferable to interlock by a floating method with a 
collar 31 interposed therebetween so as to provide a 
slight freedom therebetween in the tilt direction. 

The position detecting part 5 comprises a plate^like 
glass scale 33 with a large number of linear calibrations 
engraved on the surface with a constant pitch, and an 
encoder reader 34 for reading out the calibration on the 
scale 33 for outputting a read signal. The scale 33 is 
mounted on a scale supporting member 38. The scale 
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supporting member 38 is fixed on the relay plate 20 by a 
bolt 39 at a substantially different position on the side 
opposite to the driving rod 9 with respect to the relay 
shaft 20a. The reader 34 on one side is fixed on a 
certain position on the casing 2. 

Moreover, a wave form former 35 for forming a signal 
wave form outputted from the reader 34 to be a digital 
signal and outputting the same to an unillustrated 
controller is mounted on the position detecting part 5 by 
a mounting member 36 fixed on the outer wall of the 
driving part 4 at a position adjacent to the reader 34 so 
as not to be out of the casing 2. 

The number of the calibrations on the scale 33 moving 
linearly and reciprocally synchronous with the driving rod 
9 are read out by the reader 34. The signal wave form 
formed by the wave form former 35 is sent to the 
controller. According to a calculation process by the 
controller, the operating position of the driving rod 9, 
that is, the operating position of the jaw members 3, 3 
can be detected. 

Since the detection principle of the encoder type 
detecting device itself is already known, further detailed 
explanation thereof is not given here. 

The linear guide mechanism 6 provided between the 
position detecting part 5 and the driving part 4 comprises 
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a guide rail 6a and a slider 6b slidably along the guide 
rail 6a. The guide rail 6a is mounted on the outer wall 
of the driving part 4 parallel with the driving rod 9, and 
the slider 6b is mounted on the scale supporting member 
38. Since the linear guide mechanism 6 is provided 
accordingly between the position detecting part 5 and the 
driving part 4, even though the driving rod 9 is 
interlocked with the relay plate 20 at a position with a 
different shaft center with respect to the relay shaft 
20a, the scale 33 and the pair of the levers 21, 21 can be 
operated by the driving rod 9 via the relay plate 20 
smoothly and certainly without generating twisting. 

As mentioned above, the driving part 4, the position 
detecting part 5 and the linear guide mechanism 6 are 
assembled at a position in the casing 2 adjacent with each 
other in the installation domain of the jaw members 3, 3 
without protruding sideways therefrom. 

In the chuck with the above-mentioned configuration, 
the jaw members 3, 3 are opened or closed by the movement 
of the driving rod 9 in the driving part 4 so that a work 
piece is gripped or released by the jaw members 3, 3. At 
the time, the number of the calibrations on the scale 33 
moving Synchronous with the driving rod 9 are read out by 
the reader 34. The signal wave form outputted from the 
reader 34 is formed by the wave form former 35 so as to be 



a digital signal. It is sent to the controller for a 
calculation process so that the operating position of the 
driving rod 9, that is, the operating position of the jaw 
members 3, 3 is detected for all the opening or closing 
stroke . 

Moreover, since the driving part 4, the position 
detecting part 5 and the linear guide mechanism 6 are 
assembled efficiently at a position in the casing 2 
adjacent with each other in the width of the casing 2, 
that is, in the installation domain of the jaw members 3, 
3, even if the position detecting part 5, the linear guide 
mechanism 6, or the like are added, the chuck cannot be 
enlarged thereby. Besides, since the linear guide 
mechanism 6 is provided between the driving part 4 and the 
position detecting part 5, the scale 33 can be displaced 
stably in the state synchronous with the driving rod 9. 
In particular, even if the driving rod 9 and the relay 
shaft 20a are not on the same axis, the scale 33 and the 
levers 21, 21 are operated certainly and stably by the 
driving rod 9 via the relay plate 20. 

FIG. 4 shows a second embodiment of the present 
invention. A shuck IB according to the second embodiment 
differs from that of the first embodiment in that an air 
cylinder mechanism 50 utilizing the air pressure is used 
as the driving source for opening or closing the jaw 
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members 3, 3. The air cylinder mechanism 50 comprises a 
cylindrical cylinder member 51 provided with two ports 
52a, 52b on the side surface, a piston 53 stored in the 
cylinder member 51 slidably, the driving rod 9 interlocked 
with the piston 53 integrally, and a head cover 54 for 
closing the free end of the cylinder member 51. The air 
cylinder mechanism 70 is stored in the cylindrical part 10 
of the driving part 4. 

In the second embodiment, a compressed air is 
supplied to or exhausted from a first pressure room 55a 
and a second pressure room 55b on both sides of the piston 
53 from the two ports 52a, 52b alternately for sliding the 
piston 53 for the linear and reciprocal motion of the 
driving rod 9 . 

By using the air cylinder mechanism 50 as the driving 
source for opening or closing the jaw members 3, 3 as in 
the second embodiment, compared with the case of using the 
linear motor 8 as in the first embodiment, a larger 
gripping force can be obtained. 

Since the configuration and the effect of the second 
embodiment other than the above-mentioned description are 
substantially same as those of the first embodiment, the 
main same components are applied with the same numerals as 
in the first embodiment, and explanation thereof is not 
given. 



As heretofore mentioned, according to the present 
invention, a chuck capable of detecting the operating 
position of the jaw members for all the stroke, with a 
reasonable designing structure with a driving part, a 
position detecting part and a linear guide mechanism 
assembled in a casing efficiently without enlargement 
the chuck can be obtained. 



CLAIMS 

1. A chuck having a position detecting function, the chuck comprising a 
casing having an axis extending between a tip end and a base end; a plurality 
of jaw members for gripping a work piece, positioned at the tip end of the 
casing, which may be opened or closed freely in the direction orthogonal to 
the axis of the casing; driving means positioned within the casing having a 
driving rod movable linearly, reciprocally in the direction parallel with the axis 
of the casing; position detecting means positioned within the casing capable 
of detecting the operating position of the jaw members during the entire stroke 
of the driving rod, having a scale moved linearly, reciprocally in the direction 
parallel with the axis of the casing synchronous with the driving rod, and a 
reader fixed on a certain position of the casing for reading the calibration 
engraved on the scale; a linear guide mechanism provided between the 
driving means and the position detecting means, for guiding the linear 
reciprocal movement of the scale; and a converting mechanism provided 
between the jaw members and the driving means for converting the linear 
reciprocal motion of the driving rod into the opening or closing operation of the 
jaw members. 
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2. The chuck as claimed in Claim 1, in which the converting mechanism 
comprises two levers for opening or closing the jaw members by pivotal 
movement, and a relay plate for interlocking the levers with the driving rod, 
wherein the relay plate is provided with a relay shaft positioned on the chuck 
center, with the base end part of each lever pivoted on the relay shaft 
rotatably by a common shaft, and the relay plate is interlocked with the driving 
rod and a scale supporting member for supporting the scale, displaceably 
together to different positions with the relay shaft interposed therebetween via 
the relay plate. 

3. The chuck as claimed in Claim 1 or Claim 2, in which the linear guide 
mechanism comprises a guide rail and a slider slidable along the guide rail, 
wherein the guide rail is fixed on an outer wall of the driving part, parallel with 
the driving rod, and the slider is mounted on the scale side. 

4. A chuck as claimed in any preceding Claim, in which the driving rod 
and the relay plate are interlocked by a floating method via a collar so as to 
provide a slight freedom therebetween in the tilt direction. 
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5. A chuck as claimed in any preceding Claim, in which the driving means 
comprises a linear motor to be operated by an electromagnetic force such that 
the driving rod is moved forward or backward by the linear motor. 

6. A chuck as claimed in Claim 5, in which the linear motor comprises a 
cylindrical magnetic frame made of a magnetic member, a non-magnetic 
member bobbin stored in the magnetic frame, a plurality of magnetic coils 
wound around on the bobbin, and a piston assembly inserted in the bobbin 
slidably in the axial direction, interlocked with the driving rod, wherein the 
piston assembly is formed by mounting a plurality of circular permanent 
magnets on the outer periphery of the driving rod with a yoke interposed 
therebetween. 

7. A chuck as claimed in any one of Claims 1 to 4, in which the driving 
means includes a fluid pressure cylinder mechanism to be operated by the 
fluid pressure such that the driving rod is moved forward or backward by the 
fluid pressure cylinder mechanism. 
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